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(54) ELECTRICALLY CONDUCTIVE POLYMER COMPOSITE 
THEREOF 

(57)Abstract: 

PURPOSE: To obtain the title material having excellent 
adhesiveness between an electrically conductive layer 
and a substrate, maintaining high electric conductivity 
for a long period of time by forming a water-soluble 
electrically conductive polymer compound film containing 
a specific amount of specific five kinds of structural 
units on the surface of a polymer substrate. 
CONSTITUTION: An aqueous solution of an electrically 
conductive polymer compound containing >10mol% 
structural units shown by formula I to formula V [Ht is 
NH, S or O; R is R' or OR' (R' is 1-1 0C bifunctional 
hydrocarbon or bifunctional hydrocarbon containing 
ether bond); Z is OR'XM, H, OH or OR'; n is >5 integer] is 
applied to the surface of polymer substrate and dried to 
give the objective material. 
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R'SOJ! 



(jS*. HtttNH, S*fcttO, RttR' SfcttO 
R ' » R* ttlSH?i»l~l 0©!9ttSfctt##a>n©fc 

ZHOR' XM. H, OHSfcllOR' H. 

n 5 «±©ssc*^n-?n^r) ■z^tsnzmmm®. 

Sri 0^;V*«±^t-**Jgtt©*mttiiS^fc'&«J 

[§t#JS2] TS-«5£ (I) ~ (V) 
Mfc2] 



30 



40 




Rso,n 



lit 



, 0HSO.H v 



R'SOJI 



(1) 



(n) 



(in) 




^ R'SO.U ' 



(IV) 



(V) 



SO 



(5£*. HtttNH, SSfctiO, RttR' SfcttO 
R ' . R ' tt&*» 1-10 ©»tt*fctt£#a>ft©& 

*=«©gt(fc*sS§S * fcttx- ^;p«g-&*^tr-«©S 

flSTKsJig. ZttOR' XM, H. OHSfeliOR' H. 

n tt 5 «±©ie& &-en^n^f) nsfltigme: 
-rait*© i g«<z>«mes^i*»©sfe^j£. 

[0 0 0 1] 

[MSB±©*|J)B#»] #589!tt> *«ttft#?tt&tm 

iSttT. *©^ffi£8*£&l!Lfci!**eiS#^Sfctt 
S*ttS#^^#±C*«tt©*Stt&*HHfc^l*£ 
>^Ufc*1t&ft^g£#»l£llT£*>©-r 

[0 0 0 2] 

[«*©&*&] ft*, «^£JS&©teV>itS#T*mfc:* 
xyi'-ft. 3-5^^ 



—586- 



(3) 

3 

[0003] * ammo-vm t vxmm&m^it^m 

l JW7i>S^#7^;i/A (4$Bm©6 1-8 344f 

s-a-s#«tt«^tt»©sjg^ mmme 1-197 

Wffctim (#HB86 1-27 852 6^#M) 13.ZW<& 
[0 0 0 4] 

-£S«±©£S»*if|«::JHii;*-B-<5 
fl©a£fc flCi D fcHBtf** {5*>3*SJf ©SStf-atjg 

[0005] n— >?mmft?3Lft&&mizmn 

[0 0 0 6] *5!W©BWH. ±^bfcfia5S*©^S 

^£#»u ^»#:©a«. &mz&t>£>-r$:& 
ft±\z&$.mi$&r)nfg.tem&i!>m<i$--vvfr*>oi£: 

zf*<om&umzmm-rz Etc**. 

[0007] 40 
[H)S£#i*-r*fcJe>©*g:] #f69I©3i*4i!S3HMg 
!«^^#©SffitCTiB-)eSC (I) 

~ (V) 
[0 0 0 8] 
Mfc3] 



#IB¥4- 3 2 8 1 8 1 
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[0 0 0 9] (5£(K HtlJNH, SifcttO. Rtt 
R" £fcttOR' . R' ttK*8Cl~l 0©»«*fctt 
«^^n©*3-«©^fl:*^SfcttX-5 i ;H!8^£ 
^tT3ffi©gSfli*J(S&> ZteOR' XM. H, OHtfc 
&OR* H, ntt5m±©SESfc?&-en-?tX^-r) -CtSS 

ns*jg#fi*i o^%K±$^-r-5*stt©^*s 

B^-fK-&fe©KS^UTUSfe©Ta&-5. *fc#f8 

(i) ~ (V) -e^sns^sttoj^ttie^fl:^ 
KSH^8f#©^MI::&Ibfc&, 

[0 0 10] *Stt©&«ttB^Hfc;-&«l© 

«&8£#£Htt-rs*>©-cfe*. *fc*is&©3*s& 

jB5»?ft:^«!j**s}K©«s8T^^rr* c i*tgamT* 

[ooii] *%wv>mnmL&mz2i\,*Tm^?>ixz 
*stt©*mftii5^tB. a«re-«sc (i) ~ (v) 

•T^Stl-5«ji#fi:Sr 1 O^JKfiUi^rbfcjj^Etf'J 
T-afe3Vittn#u-7-TabS. — Kit (I) ~ (V) 

5 mmi£tt.&®tz&mxitfti&Vi<D7)i'*u>m&&ft 
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(4) 

5 

(hrsc (i) ) , sov>mm\z7)\,*u>m*m? 
z>Km?#&%mftf'®mft (-*:£ an ) $>zwz 

¥&®%tt t &®im\ztt?z>tfv t-u >mm# (-« 
& an ) - w > tt£&&t>t>~r. -jrsc (i) - 

(V) T*$n^>«jg¥ffi(C*^T> HtteNH, S£ 
fcteO£3tU RteR' tt\tOR f £3lU R' «^ 

$g £ KlX - ^HSte £^ t*-ffi(^fc**g£sg 
U ZteOR* XM> H, OH, OR' HftJU n i0 

[0 0 12] *5BWO-«a (I) 

>- 3 - (2-X*>x;i/*>R) > ^*7x>-3- 
(3-ya^>x;i/^>S) , ft7x>-3- (4 - 
y^>x;w*>&) . ^*:7x>-3- (5-^>^> 

>S» * ^*:7x>- 3 - (7 -*\~f9 >X)ls7fr> 
W > f*7x>-3- (2-^^- 3-7 p n/^>X 
^*>&) . ft7i>-3- {2 4-7* 

>x;i/*>&) * 3-^x/wxjrMx>», ^y^>- 

3- (3-^DA>7M>K) , 2- 

x^>x;p*>»> 3- (3 -flZJl/t^ 
v) ^D/t>X;i/*>&. 4- 

:/*>x;m*>8, 2- (3 -^x-;vx^t+-» 
x*>x;i/*>&, 3- o-^x-^x^*^^) 

^nn>XMm 2- [2- (3-fI-m 

~» xh*y] x*>x;p*>K. 3- [2- (3-5 1 
I-W+y) lh^>] ^D/t>x;V^>K> 
-3- (2-X*>X;M^>») . 7^>-3- (3- 

:/n/t>x;w>>&) , ^^>-3- (4-^>x;v 
*>») , y?>-3 - (5-^>^>x;i^>&) > 
7^>- 3 - (6-^\^>x;^>K) * tfn-^- 
3- (2-x^>x;i/*>&) * tf D -;i/- 3- (3- 
:/n/t>x;i/^>&) , tTD-;u- 3 - (4-^>x 
)V*>m . ¥U-)V- 3 - (5-^>*>XJMx> 
IS) , fc?D-;p-3- (6-^\^>x;w*>K) 3?£ 40 

[0 0 13] -*« (ID ©«igmfi:^Wt-^*«ttco 

abr;v^->-3-x;^>») - i, 4-7x-u> 
tfxp>, 2 (yntr;^^>-3- 
x;p*>ss) -1, 4 -^x~l/>tl-U>, 2-^D 
b?;M^>- 5 - c/d tr;^+->- 3 -x;p*>» 

-1. 4-7xXk>lfxU>, 2 -^Jlttis- 5 

- (^nhr;^^v-3-x;^>K) - 1, 4-7x 
xi/>exi/X 2, 5-fc*x C/n tr;i^4^>- 3- 50 



4$ii¥4-3 2 8 1 8 1 
X;i^>R) -1, 4-7xZl/>tnl/X 2, 5- 

t:x (x^;p^'>- 2-x;v^>K) -l. 4-7x 
Xl/>tf-l^> > 2, 5-tfx (^;u^+v-4-x 
;!/*>«) -1, 4-7x-l/>lf-l/X 5- C/D 

t:;^+v-3-x;^>K) -l, 4-7x-U>tr 
-l^x 5- (x^;v^+v- 2 -x;v*>&) -l, 

4-7x-l/>H-l^X 5- (^;P^v—4-X 
)V&>m -1, 4-^xXl^>tfXl/X 5- (^> 

5F;i^^>-4 -x;i/*>&) -l, 4-7xnu>tf 

[0014] an ) ^«ia^ffi^-r^*»tt 

0^ttiSiH^^«ltbT«, TXU>-3- (2- 
x*>x;i^>§» , 7XU>- 3 - (3-^D/t>X 

)i^>m) > 7-U>-3 - (4-^^>x;p^> 

g) . 7-U>-3- (5-^>^>X;i^>&) , 7 
xU>-3- (6-^\^>x;^>K) . 7xU>- 
3- (7-^\^>X;V*>K) , 7XU>-3- (2 
3-^DA>XM>K) > 7XU>-3- 

(2->c^-4-^>x;p^>K) ^^/^r-* 

[0 0 15] (IV) CO*Jg^ft^f ^*S«CO 

x;p*>K^^/v-m&i:-r^)is^^«^T^^p 
(v) o«3g*tt^wr^*sttcD*mttS5^ 

{tB^LTte, 7XU>-N- (2-X^> 

X^3f>>K) > 7XU>-N- (3-7 r n/t>x;P*> 
K) > 7XD>-N- (4-^>X^>K) > 7X 
U>-N- (5-^>*>X;l<*>&) , 7XU>-N 
- (6-^U->x;V*>K) , 7-U>-N- (7- 

^\^>x;v^>») , 7-U>-n- (2-^^;p- 
3 -?u?>x)i>ft>m , my >-n- (2-^^ 
^-4-^>x;W*>K) ^^/v~#tt^-r^iS 

C0016] 

LTLtiS-ftS (I) - (V) (D«jg*te£=rr* 
^U7->&1 o^;p%a±^WT^^ ^a^i o^ 

tt, ^X«^fi«CD7;^U>^LTX;^>S6S 

tf, 7ir^VX 7x-l/>, fcfn— ;k ft7xX 
-fV^7t7rX v7il5f l/>. 7XU>^<ttX^n 

[0017] *&m\z&\,*Tm^Btiz>&#ttftftt 
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(5) 



#H¥4-3 2 8 1 8 1 
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n*&^3bz3mG.~c$>n\mm\zmm'tz z. tatm* 

•5. 

[0 0 18] a^ttiS^^^tL-Ttt. # 
U \Z-)V7)Vn—)V (PVA) . -fe;l/n-x*©&*tt 

ftiftiLTIi «fS^.«^U*W7^>S (X^P 
X yPfcTUX 1 -:/x>&if»^?lSgc2~l Offla 

>. *'J7, fcfcr=U5r>, #'Jf h77MDIfl/ 
>. #U^na hU7JU*DX?FU>. tf'JiSflsfcrx 

W>#fi-&8*flB (ADC) . ^'jn77irl/>X*7 
■< F (PPS), #U *<j-fr*9-9 U F (PM 
M) . # U X— t-;H— t^-St h > (PEEK) , ^--f 

a > - 6 , # U l£x;i-;fr;iw/-;k jKIKS F> # U 

75 F\ tfUXX^HH 

[0019] *mwo>mmmm#?®&ttm\t. mm- 
«ic (i) ~ (v) T*sn5*asttc5««ttiS»^ 

[0 0 2 0] *«Wte«s*«ttJ**tt»#^fc-&4& 
i:*7t. «fcD#»K:ikKtt3awmffifc**tt©iJMI 

ttjas^T fc£*>©&»*fp»r.a c ta^mizu-o^. 

©»mttii5»^b^iftic«bT*)i/Jfro. ooi~2 
ofgs, jif*u<«, o. o i~ifga#*s-a-sct 



•iWHME'wrpr*. 

[0 0 2 1] JHHSttJBibTfct, TX^->ft|jlH«S 
#-i *>tt*B«H£^£9J9«£«UaTe*. K£© 

7 'J MUNFOMi7;i'**&tf7 U )PS3SAMS«7 

fttf 7 >J ;l-*«AS!S®7^+;VXJV3jN>K^:ifdt^^ 
+->ifV>7;^7izjH-f;K #'Jt*yl 

XT)vit£ifimtf<z>nz>. mz. x;k7*>&> 
>K^©*gj«i'-c^a K>»m-r*K^©ifffiStt») 

a? SrffiJBLfcS^tt. *f8W©«^*m©BBF-7^!* 
mttB^^. F— At> f©«£& ltv>sx;hjo& 
»©^ah»j«iiF-^nTU*5©*Hr^, mma 

wan. **^/*fctt<fc#»fca*ttffl3a*-r.sit 
icto, **«uktt©nvix»ft*mfc*«tt©ii«tt 

[0022] ^*e^«F^©*»c^-r-5»nft*acs 

5. **:, ft#Wa:>EFStUT«l!IIR*K:«fc*SB©« 

Sd. 09^.ti->5>*y^'j>yad, ; ty7;p3=¥-> • ? 

s^twot, 3a#*aeffi©anttini±*H535rjt)*j 
ft&nrv»«. r©±o{c. ^^^s©isntt*3ic# 

40 -r^TjjSICliUTtt, ^ (1987^423 M) . 

Macromolecules(1986 ^1804) , #818859-85466 
«. #PBBS60-101124^a» #1B361-119768^ 

[0 0 2 3] *fc*^«»©II8»ffl)*t:4i«-*il*tt 

iB^e. tOCiWffitt»Iti»»^i5©il*ttfl:t©« 

4»tt««a«i«©*aitxjnh>its*wr*fc«6> n 

50 ^CtfiUZ^m^mmSl^^, RF-^L-»c<Vi 
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tz tbmimmm. & &m w \zmnt * t #a £ wr 

•5. «^e#«tt^EW»Cl 0-»~l 0 s S/crn. S 

0, £«£«£*m©*«Jl£OT1$K:;&30-e**. 
[0 0 2 4] *58W©^«tt«^*r»tt. jpafefeff^ 

£©*-&. ***>*>© F-tr^sfm. *js&©3j« 

&B#^fc£4&£WM©;8f#»C«lfc«£Lfc&. 

ft. «^.«^»H-tf>^*fPtc<t-pT«me^S* 
»t3-ar-5 £ t fc WtlT-i&S. 
[0 0 2 5] <b^WlcH-t>^*fT5*StbTtt. 

f-a> ha-sw*F-A> h^^-r-s^ics s-r 

.fcoTfrfctt*. fc#MK:F-fc?>y-r-5F-A*>F£ 

&zfn{t7)vs.-v&<ojtB2&w\uy>{tfa mm, 
mm. 7)v-*uwm. hU7MD^^>«i*j:^ 
uammo>m$-?uh>m. =.m^am. -mK&m. 

i?y)ij-n7>)i'7*=:)Wi-tti'}*<Dita%mfcM* i§ 
mm&m. j-h^^y vx^ix>. j-v^^y 

t>U=>-)W 2. 3 -i>t>U)V- 5, 6 -i^-> 

ry<>'/+y>, 2, 3-^oa-5, 6-5^7 

/^>»/*/>. Li, Na, KOan^^k&'J&Jg* 

#tf£^^£ffl^sr ^-TL-fc^ne. 



(6) !&§8¥4-3 28 1 8 1 

10 

KfEJtsns fc©-cti&v». 

[0026] «ft<t#ttK F-t:>^rs^j*t 
-n>h tVTmm-c$z>*><D\z\t. pf'-, sb 

F'", AsF»-, SbC l»-©^D#VaK©7C^©AD 
y>-fb«l7-*X Bf "©infill a»©7c58©AD 
V>KMT-i*>. I" ( I *") » Br", CI ~©$B 

i<? ^Any>7-^->, c 1 o^-on^wsMmy-^y 

m<0®k4*>- F-A>h*«fct;, L i* , Na' , K 
* , Rb' , C s*om%7)W)&m4*>. — «5£ 
R4-, MHi-£fcttRa M' ♦ 5t*. RttStttSfciitt 
tt«©KiNftl*^l 0©7^;P«, 7x=Jk An 
7iz;k 7*+*7i=JMf07'J-*i. Mli. 
N, P, As. M' OXBS, xttOXHlSSt. ) 
■CiSn^f h 77JWl'7>tr'>A'f *X fh7 

a. hU7MM*v-'7A, hUTJi^AoMrvn 

a? h 'J 7MJ|/XJk*Z^A< t>f Offi'f • 

[0 0 2 7] 

«T©*JSWtt*fiw©«H*«®-rst>©rtt 

fl£tt£H£TF05t (I a) , (lb), (Ic), (I 
d) . (Ie), (II a) . (Ilia). (IVa) *± 

u (va) -e*?fctmm-c$>?>tDt£n2>. 

[00 28] 
30 Hfc4] 
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(7) #§§¥4-3 2 8 1 8 1 

U 12 

(Cll.) .SMU „ (CH.) ,0 (C3!,) ,S0.H 



CI») <»«»> 

(OW-SOJI (CB.)^O.H» 

( I c) ( J d) 



( le) 



4>(ai,)ftS0fti! (au5,so,ii 



41 LUIftJ v * — — ~ 

(■•) <**> 

(IVa) (Va) 



[0029] ±mykm&<Dmm&&ft?fc&®KD9mjj m^zs^m^nz^-r. 

(I a) #U [^^x>-3- (3-yDA>x;i/*>R) ] 
313 9 EKSHP^^B* (Polymer Preprints Japan * 0* >&fl£OG P C \Z& Ol^Sn te»4 9 

) S3 9^, 5 6 11 (1 9 9 Om IC^*$nT^ 0) T&ofc. 

£#&£^T®feLfc« 3V$ft=HkU, Mw= 1 X 1 * [0 0 3 0] 

(ib) #u [2- (3-^x-;^x^;v^-» x*>x;v*>sn 

rfclR©^:* 7 x >X^ / £ * D DXfjP h 5/ 1/- * ixv^^srxM >«£«A u #^n^ / V- 
h*OT*3-*SffB|LfcA9'f FftKJSSi*, fl«b £ (I a) £f^j$CD#££mvrm^LT£/£Lfc. f§ 
(3-5Fx-;PxfM*'» x^h^-hO) 40 t>ntz4t^m$. Mw=3X 1 O 4 (H*fl="C^P^> 
h^S£I&«LT> (3-fX^XW^y) X JftffOGP CKcfc Dfi-&Sn«*5 1 3 0) T&ofco 

v>ir^!y^^^;i/X (Syntheti [0 0 3 1] 

c Metals) , S3 0#, 3 0 51 (1 9 8 9^) K§E«^ 

(ic) #U [h!nr-;l— 3- (4-^>x;^>K) ] 

*DT-:/U^>* ^;PU> (Polymer Bulletins Ber ^&tmm<D^m^m^m\ (I b) £m®<DJ}& 

line) S18#, 2 7 71 (1 9 8 7« KcBtt<Z>£tt £flH>TJCX;P*>66lC&&Lfcl^ l^bt^L 

Sffi^T, hfD-;P-3- (4-^>X;P*>K) fc. Mw=5X10 4 m$kft-?7)V?>%m<DGYC 

hUUAS^U 3**— -7 lC<fcDS-&SnkM$2 7 0) Tfcofco 

• 7*Mr"f (Journal of American Chemical S [0 0 3 2] 

ociety) Si 0 9#> 1 8 5 8H (1 9 8 750 gB«co 50 
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(I d) tfU 



(8) 



#IB¥4-3 2 8 1 8 1 
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¥£¥ffiM (PolymerPreprints Japan ) 353 5 
6 11 (1 9 9 030 CE«©3Sft6ft#«fcUTW«ft 
JSTMlfc. Mw=2. 5X1 0* (H*frT^ 
?>&»CDGPC£<kDfi^£ntelftl 3 0) Tfto 

[0 0 3 3] (I e) 3- (3* -fX^JW :/D/1>* 
(Ila) #U [2-^h^-5- 
, 4-7xrl/>t-l/>] 
?Dy-7>{ >y • *7 • If ■ x-y-xx • "TV tfv 

*;k^yflk *@ (Proceeding of The ACS Division o 
f Polymeric Materials: Science and Engineering) ££3? 

(Ill a) #U [Tn»J>-2 



^;i/U> (Polymer Bullet inn, Berline) *18 
2 7 71 (1987 lCffi«0*^^ffi^T*U 

Mw=9Xl 0 3 (^frT^^>»SL(OGPC^<fc 
0i^Snf«l2 5) 'C&ofco 
[0 0 34] 
C/O K/loMrS'- 3 -X;lofr>K) - 1 



#58036 3-3 9 9 1 6^&&m\ZLT&tiLLrCo Mw 
= 8X10 4 (^frT^7>«?OGP ctc^om 
^Sn«»3 8 0) T&ofc. (IVa) #U [7^U> 

-3-:/D/s>x;i/*>&] yt-t;^t7»7^U 

• $r5#;l' • ViMX^-f (Jounal of American C* 
(Va) #U [T-U>-N- (3 

• 3 5 a.r:^r — > (Jounal of Chemical Society, 
Chemical Communication) 180B (1 9 9 0^) tClB 
iSnt^*J8*ffl^«Ufc. Mw=4xl0 4 

(H*ff-cy;P7 >il^) GPCl£«£9 I^nW 1 
9 0) ~C&-DtCo 

[0037] mmmi 

*f3piJXfl/>Tl/7^Wh (PET) (il$75 
Sim* MIS 10 0cm 2 ) CD^MlCA-3-y-# 4T 
^«S^><fr&«J (TU;VhUXh^>->^> ; TEA 
S) ©5il%t^^>S»$2. 0/imO 

A r §©^ft*X *T 2 5 4 n m0M» (0. 
4 mW/ c m* ) £ 2 0 ftRHE-<Z>*H KHSIt L&Tkftffc* 



^59^^1 1 641 (1 98 8^> #**£) £Ett 
©^ttft«V^T^J«Ufc. Mw= 1 . 4 X 1 0 6 (H* 
frT^7>*W©GPCfcJ:0«*flenr*B5 2 0) 

[0 0 3 5] 

★hemical Society ) $11 23£* 2 8 0 OH (19 9 0 

X 1 0* (H*frT^9>K»OGPCK:*D«d* 
20 nttttl 2 0) T&ofco 
[0 0 3 6] 

:/n/t>x;p*>w ] 

*ffiS£frofco e:^»ffs«5H^W±^, o. ill 

ft (I a) oifiS%*S«c£X£>n-*- (gffl 
T» SHESC2 0 0 Orpm ) £JSWrSBiU ¥«»tt0. 

o 5 MmcD««^^istt^o n*>nrz&<&tm\z&^ 
mmm tm&ftx&z pet tG>«*ettjMre, 
3tm&mm (SRa^««tt^^F»«a«MODEL ht-3 

01) fi»2x\ 0 6 O/D-C&ofco ££tCfc£4fc (I 
a) tBaiC. (Ib). (I c) . (Ila) fcOV>T 

r. 

[0 0 3 8] 

£1 



30 



(I a) 


0. 


0 5 


2X10 6 


(I b) 


0. 


1 


1 x 1 0 T 


(I c) 


0. 


03 


3X1 0 e 


(Ila) 


0. 


5 


5X10 6 



[0039] mmm2 

9 VfrU-h (PMMA) (M250u 
m. lilOOcra') &3ift#i£LT. *<T>mm\Z 

o. im&%ov7z/)v^>v>7.)\,-fc>m*-£fvtm 

B**tt»«tt**mt:£* (lb) © 1 fiS?6*&S£ 



50 



&Z\£>u—9 — (£i&T. 0 0 Orpm ) 

»TMRU »0. 0 3 /imffllSdSSWf:. ^©91 

(lb) (Ill a) . (IVa) > (Va) tz 



—592— 



(9) 4$P§¥4-3 2 8 1 8 1 

15 16 
^Tfcf^8©#i£-??&£fc£frV>, nznttm-Sfctt * [0 0 4 0] 

to<D&m¥t$®t<. nft&mzm%.vrc. m&mMz& tarn 
2 ic^-r. * 

»2 



fcS* #»¥*IJP2( nm) &Bfffiia( Q/D) 



(lb) 
(III a) 
(IV a) 
(Va) 



0. 03 
0. 05 
0. 02 
0.0 5 



3X10" 
2X1 0 T 
5X1 0* 
2X1 0" 



[0 04 1] m&W3 
£ffi£#'JX5 1 l'> (HDPE) 0?S2 0(jm. ®$S 
2 2 5 cm' ) ICA-n-y-#4£ffll\ *MS>7> 
<fr&&£ I/XT' U^r-yxh+S/S/^ (TEAS) © 

smm%*>?9>im.&2. o/im© mm^9>tv 

TO. liim) RffT&tfU 5#ra&&L.&&> 
8S5. OMrad«g|tbTffi*ft;aiaSffo&. #6*X& 

(lb) ©2afi%*SSS*Xfcr>3-3'- (£ifiT. 
BKftl 5 0 Orpin ) ¥i^»0. 1 5 

wm©iJJSJI£g:ttfc. £©3|1ijfi£##Ti&*HD 
PEtCSfttllMT. 3?®ffiftffi«*!j7X 1 0« Q 

[0 0 4 21 ^66014 

msw 3 1 mmtt.ijm-cm#.&{tmmvrzm&m# u x 

fl/> (HDPE) Of$2O0Di. 192 2 5cm 
1 ) S5tS#tUT. -€-«m®lC0. 2*a%<DK7 ; -> 

TVC&to (Id) ©1 0fiS?6*SjKS'Xtr>3-^- 
(£fiT. I@HE»2 0 0 Orpm ) t»HT«L #5 

0. 5 m©#SlSS(tft. Jjtft"t?$5HDPEt 
3JSSi©ffi«tt«A»T» ^-©^ffiggtfiH. »2X 

10"O/Dr*t)ft. iM^fflfa^S: 

[0043] mmms 

ft (Ie) tHDPEW&^tJBfSrffrfcLfc. HDPE 40 
t*«®i:©^»tt«^»T, -£©3fffiffiit«te, «J2 

xi o^Q/n-es.ofc. s^fc. ^uafT-a^sfe 

fittt, iK2 X 1 0' Q/Dfc^Lfc. 

[0 0 4 4] fte6S0?6 
S*ttMa*fr«:oT^«:^iaS!gae#Ux^P-> (HD 
PE) 093 2 0 Aim. ffi«2 2 5 cm* ) £3m#t 

ux, d©^s»c3 ofia9s©Mia*®tt**ttiS»T 

ft^W (I a) £^A,fc*^*#U e=*r*3— * (p 
VA) SrA'-3y-TiKj2 0 /tm©^K«i:bT^(SL, 50 



&. X^T*5HDPEt^S«^St©5S^tt^ 
#"C. *-©*®Sftffi«, filX10« Q/nt?»o 

&. 3 sic, ^D<a*B«t'-r3'>*^ffl$*T(t;^W 
F-tf>^Ufc«S*. C©«ag©igffiSK««. »5 

[0 0 4 5] torn? 

1 fiS%©*|gft©i&mi4&:Jm]^«j ( I a) *1ry 
4*>1 1 7 OPS 1 0 Owm, ffi«2 2 5 cm' ) ± 
lZ7>iZ>3-&- (gflT. H1K&2 0 0 Orpn ) 

c©«a^t^ft:t©^«tt. ssistta^»if. &w 

ffiRffiH*&2xl 0« Q/D&^Lfc. *i6Wl~7tc 

fO^iitt2 0!K6lTT*ofe. 
[0 046] 

LTV>*. <D ^«%Tab-5*Sft©*SttiS»T<k-& 
^«!»*i5V> ft 3 #^G*j§£ ©1? oj 

p*«eufcg©»-&»»ic*^TfcjDxeAtj;< % $ 

[0 0 4 7]® *&W©*iStt©i!jmffi**HMfc£«l 

ttffl^*«©x;p*>»s©fl!i€rT, eBH-tr>y«e 

[0048] ® *£W©*&«©iS*&iS#^fc£ft 
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#11^4 - 3 2 8 1 8 1 
ofc. *8fJ©*Stt«£#*m«±©«fc5fclfcg*# 



[fifflH] ¥f£3#7/J 1 OB 
MiE»*«H*J 

atrnxm «s 

(I) ~ (V) 
Mtl] 




R*so,n v 



(in) 



(IV) 



(V) 



n'so>n 

(5$>K HtliNH. S*fcWtO. RttR* *fcttO 
R* . R" HS*ftl~l 0©«tt*fctttt#*>n©* 

fbTK^S, ZUOR' SOs H, H, OHS&liOR' 
H, nH5«±©S»«-€-n^n^t-) T^StlSfcig 

[H*3B2] TSBHRSC (I) ~ (V) 



RSO.ll 




(i) 



(n) 



(Dl) 





(IV) 



(V) 



R'SDslI ' 

<SC«f»» HtlJNH, SS&KO* R«R' J&BO 

r' , r' o©*tt*&tt«a^n©a 

S-iBi©KflHK*SSft:«x-x;HS^*^tI— «©K 
*b*sRS. ZHOR' SOs H. H» OHSfcttOR' 
H, ntt5K±©fi»&^n^nS-T) T*3n-5«|jS 

ft&r«M*8t 1 gH«©#«tt«'&«»©5!jg^j*. 

ntiE»*ftM6] wans 
mm&mmBZ) ooos 

HUB**] 
[0 0 0 8] 
[ft3] 
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(11) 



#M¥4-3 2 8 1 8 1 




[#«MtiE3] 

imiExmmaz] 0009 

[0 0 0 9] (j£*. HtttNH, SSfcKO, Rtt 
R' SfcttOR' . R ' teasel ~1 0©SMS*&tt 

^t»n«©^ft:***. zttOR* so 3 h, h. oh 
tfcttOR' h, n«5«±©sis£-wenarr) t 

mftK^fc£&©B8£JiM£LT<r>£%©Tfc£. 

jKse (i) ~ (v) T^$n^*jSttw3imttj65»Tfl: 
mmtt&mmzi wmm 

MJEM&mB&l 0 0 11 
WfiEl*!S] 

[0 0 11] *5!W«)»mtt®^ICfeV^Tffl^^ns 
*S1t©»«ttil5^t«> BfIIE-«iC (I) ~ (V) 
•P^3ns«jg#ft^l 0^%K±^LJ5i. n#U 

v-Rtf^tfuv-T?**. -«sc (1) ~ (V) r 
5 mm&ik&mz&mx\-zftmi<DT)i*i'>&m&ft 



(-«5£ (I) ) . ^>if>SHRfliCfc:r:U>a£irTS 
^m^«g«iS^K»# (-H&5* (ID) &3Utt 
2I7SX 3«75X £fc«:4»7S >g^£7r« 

? *®«ft^«!rwic#^r-r«3K u 7xu >s««= (-« 
sc (i 1 1) ~ (v) ) -«sc (i) 

~ (v) i**2nzmfei¥-mz&^T. h t ijnh, s 

*fc«OS£U R«R' ifclJOR' S^U R' tt 

1 ~ 1 0 ©«tt*fcii##a>n©**-ffiro|SHfc 
xK^SSfcttx-^^ifg^^^tf©^*^*^ 
U ZttOR' SOs H, H. OHSfcttOR' H££ 
U ntt5BLk©&»£3|-r. «^«nj&t5*8l©te# 
^©fc£feT*t>Ttt. pTt5tt©^^b^*^»S 

ttiSs*mfc-&fc©«K£tt«tt«fc < E^s-e-s c ta*-e 

B#^e#©»«tt*>/h3<*S^iT**. 
BMS*IE5] 
[*tjE#£tgSi£] 
[»IEM*^S*] 0 0 16 

HfiiErt^] 

[0 0 16] #3691 tt. *S«©*mi4K^^«5«l: 

UTifii2-«ic (i) ~ (v) ©«ig*<4&=rr*^'j 
v-si o%^x£Lk^rr««t. frtrrai 0^% 

#S14iiS^fl:^!£«j«-r Ste©Jl? U V-i L-Ttt. 
s«x»i»tt«©5';v* w > u rx;P3js >ksx« 

7I-1/X tD-;K WiX -1* V 

■7-t©#a^T?fe.t^. 

[^8*tIE6] 

[»i£^«i«^«] mmm 
mjEmimm&i 00 is 
[* iE^«] aoi 

[0 0 18] 3S*ft&5H^m#<tUTH, 09^.tf. # 

•J tfx;P7;pn-;i/ (pva) . -fe;WD-x*©JS*tt 

>. T'Dtfl/X 1 --?7->t2.E<Dm.tl&k2~~l 0©a 

>©«Ma*> L<»4*a^#:) . amxrv 

>. 5HU7yfclfrUfX *'JTh77Mnx5 1 l/ 
>» j)?'J^Dohij7Jl'tnifvx tfUffiflslfx 

(abs) , *u/x573ixu>x;P7 

■i H (PPS) » #U^fJM^i"JV-h (P MM 
A) . #Ul-fJH-f^l-> (PEEK) . ±1" 
D>-6. #D Kz;V*;WW-)K #U-fSH. tf'J 
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(12) 



#ffl¥4-3 2 8 1 8 1 



7S. F. #'JlXf*i (#'JX9 i ^>xl'7^^- 

B. X^JPA, >"-F. 77-fA- (SffiH*. 
HM6«IE7] 

[*tIE*t3y©B£] 0 0 19 

[SlE^fe] 

[*tiEl*i£] 

[0019] *?&m<omn&m# : T-&&t>m\*. wib- 

«5£ (I) ~ (V) T*Sn**Jgtt©iS1iffiiSSHMfc 
lftiHi«#7£8#©«M»::£lLfc&. 

«JtBT;&5. ft*. *jStt©3JS«ftiS:JH^b£!B>£*ig 
[#W»HiE8] 

MJEM&maz,] 0021 

tttlETJS;] £S 

[0 0 2 1] ftWm&mtVT\t. T=^>tt#ffiSlt 
S'JXfJMW. ^rU^>if>«6»> Xt" 

-y-^>->x;t<*>&, ^>tr>x^5jx>s» Ft^-m^ 

■K>X**>B. Xx7U;PX;P#;>Bt^©giB7;i<* 

•J ^->x? u >7)l*)V7 iz;n-fA, # 'J 
>oc? u > 7 ;i/*;n— v^k 3j?'j^-*->x^w>«gfi6 

ttffl&ffUBL&Utefit. #5591©«£»!|6J©*JStt©i* 



&M1I3E9] 

mmmmmzi 0022 

MiDWH IBS 

[0 0 2 2] «*ft3£»«:©*fc»r*»ntt*a» 

s. *&, fc¥W&;frfcitTH&iBe£lc.fc*«ffi©» 

S-r-5>5fe»CHUTtt. WAtf. »t (1 9 87^42 
S-JO , Mac: omo lecules (1986^1 
8 0 4). #WBS5 9-8 546 6W£n. 4#BBK36 0 
- 1 0 1 1 2 4^$B* 1*68836 1-1 1 9 7 6 8*f& 
*MB6 3-2 3 6 28 5*ta*£fc**#ife&tt 

[#fitt|jEl 0] 
[fflIE2t&Sgi«] HttS 
tttiBfcfcBSfc] 00 26 

C«iEt*3«] 

[0 0 2 6] S&fl^Wfc p-v>tf?zj3mt 

— n>FtUTfiJ«T^St>©JCti. PF,-, SbF 
s", As Ft " , SbCls" ©jiO# V aK©7C^© 
Aay>ft«l7x*>, B f a - ©$0£I I I a*©7C 
3SI©ADy>fl;«iTx^->, I- (I 3 -) , Br-, 
c 1 - ©jo#Any>rx^-x C IO4- ©*D€ii^ 
iRKTX*^©^^*^ • F-A>F^J:^> L 
1 + , Na + , K + , Rb + , Cs + ©«I€T;P*U^ 
JR-f :*>. - x MHi + *fcttRs M' * 5^ 

Rtt««*fc»»««©^*»i)i»6 1 o©r;i/* 

7iXJK AD7ir:)P. 7M*7i=)14© 
7U-J«. MfS. N, P, As, M' IJOXI4S, x 

X^A'f^-X 7" h 57;U+^X*— ^A-f ^">. 7- 

a. f y 7;w**v=^a, Fur;u*;wx;u*x 
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(13) 



#W¥4-3 28181 



mm.mtwm%i mmm * 
(I c) #'J [trn-;i—3- (4 
#'JV-^'Jf>. OH)> (Po 1 yme r Bu 1 
letln, Berlin) SB1 8#, 2 7 7H (19 

8 7*) \zmmoi3&*m^T, tru-;u-3- (4- 

7^";*>-ys*;V- yiM-r-f (Journ 
a 1 of Am erlcan Chemical S 
ociety) 1 8 5 81 (1 9 87*) 

Vtc. Mw= 5 X 1 0 4 fl^&#Tf:/;l>5 >&g©G P 
CfcJ:0a^nB*92 7 0) X$>-o1t. 

wimmi 2] 

fflfiE*«»HB«] 003 3 
[JffiEW#] 

[0 0 3 3] (Ie) 3- (3' -=f-X.—M 7n/t> 

>. "UH)> (Po 1 yme r Bui let in, B 
er lin)I18i, 277S (1 9 8 7*) lCiB« 
©#&&m>T#U>>A:!g££fiJcl,fc«. MteMIL. 

r#^t>©t?»s. mw= 9x10 s amsk¥n*'f]\>7 

>»ff<DGPC('±0S^Snl*W2 5) "Cifcofc. 
VfmtiEl 3] 

[»iE2#*#si«] *»■• 

[«IE*i&3iB£] 0 04 2 
[ffiE#&] IKE 



* Hf§IE2*3feJBB*] 0 0 3 1 

[0 0 3 1] 

[0 0 4 2] §USM4 

fP> (HDPE) (#3 2 0 *t m, ffifc 2 2 5 c 
m* ) Z&fttiitVT. *<D&mK.0. 2ttX0P9 s 

SHHfc^tl (I d) 81 0fiS?6*^ia[*^tf>3-3' 
- (SST> BJ*E»2 0 0 0 r pm) SlV>tfiRU 
mo. 30##:T»5HDPE 
<h*SB £©!&«&«&$?•?, -£©*fflfi#ifirau *D2 

xio» 2 Q/a-c*ofc. set, cn&»ffi'p3£ 
**flUBs*T<fc*ttF-i£>yL&it*. coses 

O^Hffi$t«tt, »2 X 1 0 * Q/nSSL&. 
[^»»IE14] 

miEtt&mmz,] mmm 
miEM&mm%} 0047 

MEMO 

[0 04 7]® *3S9J©*»tt©#«ttK*HFfl:^ft 

SM&«fl:S-«i-^ctt>T€r-5. (3> *«t©«»r»3a* 
ftt£5*<r y^ftt+tX h ffifc if ©£RSjt£«k Office 
IMtfcTftClfciSUT*, *&j»K«i««tWffiT*ffia© 



(51) Int. CI. 6 MNG* Jfft&SS^ FI ftffi3t*®flr 

H 0 1 B 5/16 7244-5G 
// C0 9D 5/24 PQW 7211-4 J 

179/00 PLT 8830-4 J 

201/02 PDP 6770-4 J 

HO IB 1/12 Z 7244 -5G 



